Polypeptides of the chloroplast envelope membranes as visualized by immunochemical techniques.
The polypeptides of relative molecular masses (Mr) 22,000, 29,000, and 36,000 represent three major constituents of the chloroplast envelope of spinach (Spinacia oleracea L.) leaves. The Mr 22,000 polypeptide has been localized in the outer membrane, whereas the two other peptides have been attributed to the inner envelope membrane (Joyard et al., 1983). The Mr 29,000 polypeptide has been identified as the "phosphate translocator" (Flügge and Heldt, 1979). In this investigation, we studied the three envelope polypeptides by means of immunocytochemistry. Using indirect immunofluorescence, all three polypeptides were visualized in cryostat sections of formaldehyde-fixed leaf tissue. They were found in both palisade and spongy parenchyma cells and in guard cells, as indicated by a strong fluorescence in the chloroplast periphery. In contrast, fluorescein isothiocyanate or protein A-gold labeling of isolated fixed chloroplasts resulted only in visualization of the Mr 22,000 polypeptide, a constituent of the outer membrane. We further studied the morphological distribution and frequency of this peptide by electron microscopic evaluation of platinum-carbon replicas after freeze-etching or label-fracture and of ultra-thin sections. By use of these three methods, the polypeptide was found to be randomly distributed in the outer envelope membrane and easily accessible to the immunomarker. Average marker density, as obtained by freeze-etching and label-fracture, was approximately 130 gold particles per square micron.